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TITLE OF THE INVENTION 

LAYOUT MODELING SYSTEM FOR A TRANSPORT SYSTEM 



CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Patent Application No. 2003-8276, filed 
February 10, 2003, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The present invention relates to a layout modeling system for a transport system, and 
more particularly, to a layout modeling system for a transport system which allows the transport 
system to implement optimum efficiency. 

Description of the Related Art 

[0003] A transport system is herein defined as a system that transports an article from a 
starting position to a target position along a real layout, which is an area for a transport route of 
the article. 

[0004] A layout modeling system having information corresponding to the layout is necessary 
to implement the transport system. 

[0005] Hereinafter, a layout modeling system for a transport system will be described based 
on a layout according to an example of a transport system as shown in FIG. 1 . 

[0006] As shown in FIG. 1 , a real layout 1 according to an example of the transport system 
includes two transport routes 6a and 6b provided in a production line and formed in a closed 
loop. The real layout 1 includes a processing equipment 3 provided adjacent to the transport 
routes 6a and 6b to process a transported article, a plurality of storehouses 11,21 and 31 to 
transport and stock the article, and a plurality of vehicles 8a and 8b to travel on the transport 
routes 6a and 6b to transport the article. 

[0007] The transport routes 6a and 6b include a first transport route 6a installed on the 
ground and a second transport route 6b installed in an overhead type device. 
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[0008] The transport vehicles 8a and 8b include a plurality of first transport vehicles 8a to 
travel on the first transport route 6a and a plurality of second transport vehicles 8b to travel on 
the second transport route 6b to transport the article. 

[0009] The processing equipment 3 is installed adjacent to the first transport route 6a, and 
has a processing equipment port 4 to receive the article transported by the first transport 
vehicles 8a or to transport a processed article to the first transport vehicles 8a. 

[0010] The storehouses 11 , 21 and 31 include a first storehouse 11 and a second storehouse 
21 provided adjacent to the first transport route 6a and the second transport route 6b, and a 
third storehouse 31 provided adjacent to the second transport route 6b. 

[0011] The first storehouse 11 has a first port 13 and a second port 15 to transport the article 
from or to the first and the second transport vehicles 8a and 8b traveling on the first and the 
second transport route 6a and 6b. The first storehouse 11 also has a first shelf 1 9 to stock 
thereon the transported article, and a first crane 17 provided in the first storehouse 11 to 
transport the article between the first port 13, the second port 15, and the first shelf 19. 

[0012] The second storehouse 21 , like the first storehouse 11 , has a third port 23 and a 
fourth port 25 to transport the article from or to the first and the second transport vehicles 8a 
and 8b traveling on the first and the second transport routes 6a and 6b. The second storehouse 
21 also has a second shelf 29 to stock thereon the transported article, and a second crane 27, 
provided in the second storehouse 21 to transport the article between the third port 23, the 
fourth port 25, and the second shelf 29. 

[0013] The third storehouse 31 has a fifth port 33 to transport the article from or to the 
second transport vehicle 8b traveling on the second transport route 6b, a third shelf 39 to stock 
thereon the transported article, and a third crane 37 provided in the third storehouse 31 to 
transport the article between the fifth port 33 and the third shelf 39. 

[0014] With the above configuration, the real layout 1 according to the transport system 
described above allows an article to be transported by the first and the second transport 
vehicles 8a and 8b traveling on the first and the second transport routes 6a and 6b. 

[0015] A layout modeling system 140 for a conventional transport system will be described 
based on the layout according to the transport system describe above with reference to FIG. 2. 
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[0016] As shown in FIG. 2, the layout modeling system 140 for the conventional transport 
system has first through sixth nodes 151-156 to correspond to respective ports at which an 
article is transported (that is, the processing equipment port 4, and first through fifth ports 13, 
15, 23, 25, and 33). 

[0017] According to a route selecting method of using the nodes, an appropriate route is 
selected from transport route data (TABLE 1) which registers all routes allowing an article to be 
transported. The route selecting method is repeatedly performed, to thereby enable a final 
route to be selected. 



[0018] The following TABLE 1 shows the transport route data according to the layout 
modeling system 140 for the conventional transport system shown in FIG. 2. 

TABLE 1 



Transport route 


Transport route 


1 st node 151 2 nd node 152 


4 th node 154^ 1 st node 151 


1 st node 151 ->4 ,n node 154 


4 th node 154 -> 2 nd node 152 


2 nd node 152 1 st node 151 


4 th node 154 5 m node 155 


2 nd node 152 -> 3 rd node 153 


5 th node 155^ 3 rd node 153 


2 nd node 152 ^ 4 th node 154 


5 th node 155^ 4 th node 154 


3 rd node 153 -> 2 nd node 152 


5 th node 155 -» 6 th node 156 


3 rd node 153 -> 5 ,n node 155 


6 th node 156 ^3* node 153 


3 rd node 153^ 6 th node 156 


6 th node 156-» 5 th node 155 



[0019] With the above configuration, in the layout modeling system 140 for the conventional 
transport system, route selection using the TABLE 1 will be described below. 



[0020] As an example, it is assumed that an order in which the starting position of an article 
corresponds to the processing equipment 3 and the target position of the article corresponds to 
the third storehouse 31. An appropriate route then is selected by searching all available 
transport routes in the TABLE 1 to select the transport route from the first node 151 
corresponding to the processing equipment port 4 to the sixth node 156 corresponding to the 
fifth port 33 of the third storehouse 31 . Herein, a standard for an optimum route selection is 
based on a transport distance. That is, transport routes available at the first node 151 are the 
transport routes from the first node 151 to the second node 152 and the fourth node 154. If the 
second node 152 is selected as an appropriate transport route, the second node 152 selects a 
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following transport route in the same way as the first node 151, to thereby enable the optimum 
route to be selected. 

[0021] Thus, in the layout modeling system 140 for the conventional transport system, the 
article is transported along the optimum route selected by using the TABLE 1 . 

[0022] However, according to the layout modeling system for the conventional transport 
system, the transport route data on the TABLE 1 has to be written by hand to implement the 
transport system. Accordingly, if the size of the transport route data is large, writing by hand 
becomes a very labor- and time- consuming job. 

[0023] Also, when being implemented by hand, the layout modeling system for the 
conventional transport system cannot select an optimum transport route because it cannot 
reflect all kinds of real-time information once a final route is selected. 

SUMMARY OF THE INVENTION 

[0024] Accordingly, it is an aspect of the present invention to provide a layout modeling 
system for a transport system capable of saving labor and time, and selecting an optimum 
transport route. 

[0025] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0026] The foregoing and/or other aspects of the present invention are achieved by providing 
a layout modeling system for a transport system to transport articles from a starting position to a 
plurality of target positions along a transport route. The layout modeling system includes a 
plurality of nodes having location information to respectively correspond to the starting position 
and the target positions at which the articles are transported, and a plurality of links to connect 
the respective nodes along the transport route and having route information corresponding to 
respective routes between the respective nodes. The route information of each link of the 
plurality of links is updated in real time. 

[0027] According to an aspect of the invention, the route information of each link includes a 
distance and rotation angle between the respective nodes connected by the respective link, and 
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further includes speed and an occupation ratio of a transport vehicle traveling on the transport 
route between the respective nodes. 

[0028] According to an aspect of the invention, at least one of the starting position and the 
plurality of target positions include a storehouse of the articles, and the nodes are provided to 
respectively correspond to ports provided in the storehouse and to allow the articles to be 
transported thereto or therefrom. At least one on the starting position and the plurality of target 
positions also include shelves on which the articles are loaded, and a transporting unit to load 
and unload the articles on the respective shelf. 

[0029] According to an aspect of the present invention, the route information of the links to 
connect the nodes provided in the storehouse further includes an amount of articles stocked in 
the storehouse. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] The above and/or other aspects and advantages of the present invention will become 
apparent and more readily appreciated from the following description of the embodiments, taken 
in conjunction with the accompany drawings of which: 

FIG. 1 is a plan view of a real layout, according to an example of a conventional 
transport system; 

FIG. 2 is a layout modeling system for the conventional transport system of FIG. 1 ; and 
FIG. 3 is a layout modeling system for a transport system, according to an embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0031] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to like elements throughout. The embodiments are described below in order to 
explain the present invention by referring to the figures. 

[0032] A layout modeling system 40 for a transport system, according to an embodiment of 
the present invention will be described based on the real layout 1 of the example of the 
transport system as described with reference to FIG. 1. 
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[0033] As shown in FIG. 3, the layout modeling system 40 for the transport system according 
to the present invention includes a plurality of nodes 51 through 62 having position information 
to respectively correspond to starting positions and target positions at which an article is 
transported. The layout modeling system 40 includes a plurality of links 70 to connect the 
nodes 51 through 62 to each other along transport routes 6a and 6b, and having route 
information to correspond to the transport routes 6a and 6b between the respective nodes 51 
through 62. 

[0034] The respective starting position and target position may correspond to a processing 
equipment 3 and storehouses 11,21 and 31 at which the article is transported. 

[0035] The nodes 51 through 62 are provided to respectively correspond to respective ports 
13, 15, 23, 25, and 33 provided in respective storehouses 11, 21 and 31, and to allow the article 
to be transported thereto or therefrom. The nodes 51 through 62 also correspond to respective 
shelves 19, 29 and 39 on which the article is loaded, and respective cranes 17, 27 and 37 to 
load and unload the article on the respective shelves 19, 29 and 39. 

[0036] The nodes 51 through 62 include a first node 51 having position information to 
correspond to a processing equipment port 4 of a processing equipment 3, a second node 52 
and a third node 53 having position information to respectively correspond to a first port 13 and 
a second port 15 provided in a first storehouse 11, a fourth node 54 and a fifth node 55 having 
position information to respectively correspond to a first crane 17 and a first shelf 19 provided in 
the first storehouse 11, and a sixth node 56 and a seventh node 57 having position information 
to respectively correspond to a second port 23 and a fourth port 25 provided in a second 
storehouse 21. The nodes 51 and 62 also include an eighth node 58 and a ninth node 59 
having position information to respectively correspond to a second crane 27 and a second shelf 
29 provided in the second storehouse 21 , and a tenth node 60, an eleventh node 61, and a 
twelfth node 62 having position information to respectively correspond to a fifth port 33, a third 
crane 37, and a third shelf 39 provided in a third storehouse 31. 

[0037] The position information of the nodes 51 through 62 includes coordinates set up on a 
display screen to correspond to the processing equipment port 4 and storehouses 11 , 21 and 
31. 

[0038] The links 70 are provided to connect the nodes 51 through 62 to each other, and are 
set up along a route like the transport routes 6a and 6b between the nodes 51 through 62. 
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[0039] The route information of the links 70 include a distance and rotation angle between 
the nodes 51 through 62 connected by the links 70, in addition to speed and an occupation ratio 
of transport vehicles 8a and 8b traveling on the transport routes 6a and 6b between the nodes 
51 through 62. The route information includes information of errors generated between the 
nodes 51 through 62 and is updated according to real-time transport circumstances. The route 
information of the links 70 connecting the nodes 52 through 62 provided in storehouses 11, 21 
and 31 further includes an article amount loaded on the storehouses 11, 21 and 31. 

[0040] Among the route information of the links 70, the distance indicates a transport 
distance to correspond to the transport routes 6a and 6b between the nodes 51 through 62, and 
the rotation angle indicates an angle in which the transport vehicles 8a and 8b rotate during 
travel in a case in which the transport routes 6a and 6b are curved. The speed indicates 
speeds of the transport vehicles 8a and 8b traveling between the nodes 51 through 62, and the 
occupation ratio indicates the number of the vehicles 8a and 8b between the nodes 51 through 
62. The article amount indicates the amount of articles loaded on the storehouses 11, 21 and 
31. The errors indicate unexpected accidents that may happen between the nodes 51 through 
62, and poor operations and breakdowns caused by accidents occurring at respective ports 
corresponding to the respective nodes, or at processing equipment and storehouses provided 
with the nodes 51 through 62. Thus, each link 70 transports the route information to the 
transport system, so that an optimum route may be selected. 

[0041] According to the above configuration, route selection using the layout modeling 
system 40 for the transport system according to the present invention will be described below. 

[0042] As an example, it is assumed that a job order in which the starting position of an 
article indicates the processing equipment port 4 and the target position of the article indicates 
the third storehouse 31. The transport system sets up an optimum route from the first node 51 
corresponding to the processing equipment port 4 to the tenth node 60 corresponding to the fifth 
port 33 of the third storehouse 31 . Thus, the route to reach the target position, the tenth node 
60, may be set up as follows. 

[0043] The transport system searches the route information of all the links 70 connected from 
the first node 51 and selects an optimum link 70 which allows the article to be transported to the 
tenth node 60 fastest. Accordingly, the route to reach the tenth node 60, the target position, 
may be selected. Also, the transport system may set up an optimum route again by updating 
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and reflecting the route information of each link 70 in real time even while the article is 
transported. 

[0044] According to the configuration above, the layout modeling system for the transport 
system of the present invention does not only set up an optimum route, but also saves labor- 
and time- since transport route data does not have to be written. Therefore, the present 
invention provides a layout modeling system for a transport system capable of saving labor and 
time and setting up an optimum transport route. Further, the optimum transport route may be 
set up by updating and reflecting route information of respective links in real time. 

[0045] Although a few embodiments of the present invention have been shown and 
described, it will be appreciated by those skilled in the art that changes may be made in these 
embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined in the appended claims and their equivalents. 
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